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Introduction. In the era of assisted reproductive
technologies, which intervene natural selection, when
there is a risk of fertilization of egg by defective father’s
genetic material, exists an acute need of deep study of
parameters of spermiogram as a main indicator of fertil-
ity disorders.

Infertility is an international problem and involves
15% of family couples having unprotected sexual inter-
course. Unfortunately, there is no sufficient accurate in-
formation indicating the rate of male factor in the whole
world. In general, approximately one third of cases are
associated with male reproductive failure. Another third
includes female reproductive problems, and the last one
— both and other unknown factors of infertility [0].

Nowadays, possibility of acute ionizing irradiation
(IR) declined according to development of a number of
events aimed to prevent and protect in industry, and
also by acquired skills of work with sources of radiation.
However, increasing production of fissile materials, test-
ing of different atomic devices, nuclear accidents, lead
to a global pollution of environment by radioactive sub-
stances, to action of which is exposed all population of
world.

Roentgen and gamma rays produce a fatal effect on
germinal and Leydig’s cells in the human body. This kind
of radiation can result in irreversible damage leading to
infertility [O].

After two, the biggest in the world, nuclear disasters
in Chornobyl (1986) and Fukushima (2011) for the last
few years many researches began to study effect of low-
dose IR on sperm parameters. Unfortunately, till this
time, data are controversy and need deep study of this
problem.

Meantime, it was shown that constant effect of low-
dose around 30 km area of Chornobyl adversely impacts
on generative function of outbred rats and at the same
time, on postnatal development of last one during sev-
eral generations. It is indicative by a meaningful reduc-
tion of birth and increasing of mortality of immature
rats that could be related with elevated anatomical pa-
thology and chromosomal aberrations in cells of these
generations [0]. Contradictory data was revealed in a re-
search of influence of environmental radiation on testes
and spermatogenesis in wild large Japanese field mice
from Fukushima. It was shown, that there was no harm-
ful impact on germ cells of studied animals. As a conclu-
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sion, authors suggested that high levels of radioactive
contamination can have surprisingly limited effects on
spermatogenesis in some species [0].

Spermatozoa develop in testicles as a result of sper-
miogenesis. Total duration of human spermiogenesis
dues 73-77 days, at the same time, this process in rats
takes 47-49 days. It is exactly known duration of sepa-
rate stages of spermatogenesis. For example, in rats,
phase of spermatogonia dues 9 days, period of sper-
matocytes-18-19 days, spermatids-20-21 days, and the
last one- phase of mature spermatozoa up to 10 days.
Besides, at any period in testicles are present germ cells
of all phases of development, that in a case of exposure
to radiation leads to injury to all of them [0].

By analysing literature as to the hereditary influence
of ionizing radiation on male population indicates that,
along with quantity and dose of exposure, principal
meaning has a phase of spermatogenesis at the mo-
ment of irradiation, and this aspect is of the nature of
the general biological pattern [0].

Aim of this study. Considering some contradictory
data in the literature concerning impact of IR on repro-
ductive system, our aim was to study and to analyse im-
pact of total single exposure to radiation (dose depen-
dent) on parameters of sperm production of rats.

Object and methods. The experiments were con-
ducted on mature albino laboratory rats 2,5 month
of age. The animals were kept under artificial daylight
hours (12-hour day/12-hour night) and usual dietary in-
take (food and water ad libitum). The experiments were
performed according to the European Convention for
the Protection of Vertebrate Animals Used for Experi-
mental and other Scientific Purposes.

Total single exposure to radiation of the animals was
conducted by means of “ROKUS” apparatus (gamma-
quantum source — ®Co; specific absorption rate 106,6
cGy/min) in the doses 0,6; 1,0; 2,0; 3,0 and 5,0 Gy. The
animals were decapitated 5, 15, 30 and 65 days after
total irradiation. To avoid any irradiation of animals from
the control group a special protective lead screen was
used (the control group of animals with imitation — con-
trol group A) which contained 6 animals and a control
group without imitation (control group B) with the same
quantity of animals.

Evaluation of Spermatogenesis. After irradiation at
certain post-radiation terms 6 animals from every group
and 6 animals from the control one were weighed and
decapitated by means of a guillotine under mild narco-
sis. The testicles and epididymis were removed from the
animals and used in the further experiments.

The amount of spermatozoa in 1 ml of sample and
in the whole sample was calculated in Goryaev chamber
under the microscope.

Spermatozoa suspension was preliminary prepared
for light microscopy. For this purpose, spermatozoa
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Table 1 — Daily production of cells (spermatozoa) x10° by

ing to a certain method [0]. According to the

testicles protocol, caudal spermatozoa were squeezed

Day out from the second epididymis under mild

Dose, Gy 5 15 30 65 pressure into the nutrient water solution at Fhe

Control group A | 27.21£1.09 | 31.38£1.14 | 35.00:0.86 | 39.57:1.14 | temperature of 37C, containing XEMA solution

Control group B | 26.91+0.62 | 32.65t0.77 | 35.38+0.76 | 40.63+1.28 (Sflgma) and ZOd'zum bicarbonate I'n the amount
0.6 26376112 | 30.1151.45 | 32.48:115° | 41.03z1.50% | O /8 8/Land 1,2 g/L, respectively.

1.0 26.78+0.50* [29.55+0.68* | 29.55+0.68* | 41.91+0.59* 5!’0175'17(,‘0/ af.70/ySIS. Results were reprgsgnt-

2.0 22.71+0.58* | 24.15+1.06* | 25.20+0.56* | 33.63+0.56* e~d as arlthmehg mean * SEM. The stafistical

significance of differences between two groups

3.0 17.740.58* |20.78+0.33*| 17.6541.00* | 13.6740.83* | \\as determined using the t-test with P < 0.05

5.0 14.76+0.45* | 16.01+0.49* |0.096+0.006* | 0.027+0.003* being considered signiﬁcant.

Notes: * — statistically reliable differences with the control p < 0,05.

were squeezed out from the cut epididymis by means of
a little stick into NaCl solution. The suspension obtained
was filtrated from the epididymis through a metal filter
screen and mixed carefully. The suspension was placed
into the thermostat at the temperature of 37 °C. Sev-
eral drops of the suspension were taken with a dropper
for the microscopic analysis, and then they were mixed
with an equivalent volume of 0,2% formic acid solution.
A spermatozoid smear was prepared after preservation.
Freshly prepared mixture was applied onto the dried
smear. The mixture contained 7 portions of 50 % silver
nitrate water solution and 1 portion of 0,2% formic acid.
Then the sample covered with the glass slide

Results. The experiments determined the

lack of any visible differences in the control

groups of animals both with imitation and without imi-

tation of total gamma-irradiation in all the experiments

conducted. Therefore, to compare all the data obtained

to confirm statistical validity the indices of the control
group A were used.

The table 1 demonstrates that irradiation of animals
with the dose of 0.6 Gy provokes inconsiderable decline
of a daily production of spermatozoa by the testes con-
trasting with the control group which is found only on
the 30" day after irradiation. And on the 65" day after
irradiation the daily production grows to normal indices.

Table 2 — Total amount of cells (spermatozoa) x10° in testicle

was placed in the thermostat in Petri dishes
at the temperature of 55-60 °C. Duration of

staining was 15-20 minutes. After that the Dose, Gy

Day

5 15 30 65

samples were washed with distilled water
and dried in the air.

Complimentary samples of spermatozoa
were prepared by means of applying a drop | 1.0

Control group A [181.67+24.01| 207.33+#15.37 | 214.5+14.68 |226.83+15.50
Control group B [183.83+£19.72| 207.33+12.61 | 214.5%13.62 | 226.0+12.77
0.6 173.5+18.36 | 202.67+13.81 | 209.17+16.47 | 232.5+17.49*

173.83+17.66| 186.17+13.93* | 201.0£11.95 | 252.0+22.23*

160.83+8.93*| 136.67+11.33* | 149.33+14.26* | 175.0+14.86*

of the suspension on the microscopic slide. [2:0
Water solution containing eosin (0,25%), 3.0

136.0+11.03*| 124.5+5.17* | 107.33+5.65* | 74.67+9.24*

nigrosine (10%) and sodium chloride (0,9%) (5.0

78.33+10.46*| 30.33+8.52* | 0.967+0.118* | 0.036+0.009*

was added to the suspension. Then the sam- Notes: * — statistically reliable differences with the control p < 0,05.

ple was covered with the glass slide, and vi-
tality of spermatozoa was determined under the light
microscope with magnification x400.

The amount of sperm cell in the testicles was de-
termined by a certain method [0,0]. In accordance with
the protocol, decapsulated testicles first were grinded
and then homogenized for 2 minutes at a maximum
speed of laboratory blenders in the mixture consisting
of 150 mM Nacl, 3,8 mM NaN, and 0,05% Triton X-100
(v/v). Testicular homogenate was kept for 24 hours at
the temperature of 5°C. During this period the heads of
spermatids remained in the solution were calculated.
Only spermatids of 17-9 stages of spermiogenesis found
during IV-VIII stages of the spermatogenetic epithelium
cycle are proved to be able to resist not only a destruc-
tive power of turbulent flows, occurring with a quick ro-
tation of blenders in water medium, but membranous
solubilization by Triton X-100 as well.

General amount of spermatozoa in the epididymis
was determined by means of Goryaev chamber and
phase-contrast microscopy after homogenization of the
epididymis in the saline together with NaN, and Triton
X-100. Daily production of spermatozoa by the testicle
was calculated by means of division of general amount
of turbulent resistant sperm cells in the testicle by dura-
tion of their staying. In rats it is 6,1 days [0]. Analysis of
kinetic characteristics of spermatozoa was made accord-

A conclusion can be drawn that an elevated dose of
irradiation causes a reduced ability of a daily production
by the testicles. Thus, with the dose of irradiation 3.0 Gy
the daily production on the 5" day becomes 65% only
compared to the control group. And on the 65% day with
the same dose of irradiation it is 34,5% only.

With the dose 5.0 Gy a sharp growth of a daily
sperm production by the testicles in the period from
the 5% to the 65™ day is observed: from 14.76+0.45 to
0.027+0.003 x10° cells (spermatozoa) respectively. In
comparison, on the 65 day a percentage ratio to that
of the control is about 0,07%.

The total amount of spermatozoa in the testicles
(table 2) with the dose of ionizing radiation 0.6 Gy did
not vary reliably from that of the control groups. And on
the contrary, on the 65" day an inconsiderable increase
of the total amount if observed, which is explained by
heightened daily testicular production of spermatozoa
during this term (table 1). Similar picture is observed
with the dose of irradiation of rats equal to 1.0 Gy. Eval-
uating of the both daily and total amount of sperma-
tozoa in the testicles of animals killed on the 65" day
after irradiation was found. The tables 1 and 2 demon-
strate that on the 5% day after irradiation in the dose of
2.0 Gy both indices decrease in comparison with that
of the control. And till the 65% day the indices gradu-
ally restore, though they still remain lower than that of
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the control. General irradiation of rats with
the doses 3.0 and 5.0 Gy is reflected dur-
ing all the terms in a considerable reduction
of the total amount of spermatozoa in the
testicles.

Appropriately, with the dose of irra-
diation 5.0 Gy (table 2) general decrease
of the indices occurs from 78.33+10.46
to 0.036+0.009 x10° cells (spermatozoa),
which constitutes 43% and 0.015% from
that of the control.

A normal amount of viable spermato-
zoa in the epididymis (table 3) was found
with the dose irradiation 0.6-1.0 Gy during

Table 3 — Amount of viable spermatozoa (cells) x10°

in epididymis
Day

Do G 5 15 30 65

Control group A | 214.30+21.90 | 236.17+19.55 | 245.7417.20 | 247.00+12.44
g;’onutgoé 212.17+10.63 | 236.17+13.21 | 246.33£11.40| 267.83+17.61
0.6 190.83+17.75 |222.17+14.96*[231.67+12.42*| 254.00+21.54
1.0 190.00£12.25 |206.33+14.46*|222.3318.43* | 282.17+17.81*
2.0 155.0049.33* |150.83+10.50*| 98.67+9.09* | 48.83+4.07*
3.0 132.83%6.55* | 124.67+5.50* | 94.33+4.54* | 28.33+3.98*
5.0 32.1743.19% | 12.17+3.19* |0.037+0.006* |0.002+0.0004*

Notes: * — statistically reliable differences with the control p < 0,05.

Table 4 — General amount of cells (spermatozoa) x10° in

the first five days of the experiment in com- epididymis

parison with the control group containing Day s 1s 30 65
non-irradiated rats. The amount of viable | Dose, Gy

spermatozoa in the epididymis of the irradi- | ControlgroupA | 249.7+26.5 | 272.67+17.65 | 277.67+17.28 | 283.00+18.70
ated animals with the similar doses on the |Control group B | 246.17+16.03 | 273.17+£17.46 |281.50+11.10 | 296.67+13.75
65" day was higher than that in the control, |0.6 237.67+20.45 |264.50+18.88%|272.33+12.25| 299.33+14.10
which is explained by the fact that their |1.0 236.67+11.64 |251.00+15.74*| 266.67+10.05 |320.83+19.82*
general amount in the epididymis increases |2.0 211.83+18.84*(195.33+11.13*(202.50+13.14%|229.00+18.55*
the control considerably (table 4). With the |3.0 214.33£34.75* | 170.83+8.04* | 154.33+8.45* | 123.176.30*
dose of radiation 2.0-5.0 Gy a considerable |50 125.6745.61* | 79.50+10.67* | 1.327+0.09* | 0.038+0.003*

harmful effect of ionizing radiation was
found, which was the most significant with
lethal doses in case of 5.0 Gy. Thus, in case of irradiation
doses 0.6-1.0 Gy till the end of the experiment the indi-
ces of spermatozoa vital activity returned to the normal
values at the expense of their increased total amount in
the epididymis (table 3).

General amount of spermatozoa in the epididymis
with the doses 0,6 and 1.0 Gy during the first 5 days
remained on the control level. On the 5 day in both
experiments the indices 3 and 8% decreased in com-
parison with the control. On the 30" day their general
amount became equal to that of the control gradually.
At the same time, with the dose of irradiation 1.0 Gy on
the 65 day the indices were approximately 13% higher
than that of the control (table 4).

On the contrary, with the dose 2.0-5.0 Gy general
amount of spermatozoa in the epididymis of rats was
considerably lower than that of the control values in all
the terms of observation.

With an increased dose of irradiation, the amount
of spermatozoa and, as well as, their vital activity de-
crease considerably (fig. 1). Thus, in the control group
the amount of viable spermatozoa in the epididymis
is 87% out of their total amount. With the dose 2.0 Gy
their number decreases to 15%. The dose of irradiation
3.0 Gy significantly reduced a total number of spermato-
zoa and the part of viable spermatozoa was 23%. At the
same time, approximately 6,3% of viable spermatozoa
was found out of total amount of them in the experi-
mental animals received the dose of irradiation 5.0 Gy.

The comparative diagram (fig. 2) on the 65™ day,
when animals were killed, reflects that both the
epididymis and testicles demonstrate similar dose sensi-
tivity to irradiation during general irradiation of animals.
With doses 0,6-1.0 Gy an inconsiderable evaluation
of the total amount of spermatozoa is detected. With
the heightening of dose to 5.0 Gy both indices drop to
0.015% compared to the control groups.

Discussion. Reproductive gonads are among the
most sensitive tissues to irradiation. Influence on the

Notes: * — statistically reliable differences with the control p < 0,05.

gonads is dose- and time- dependent [0] that coincides
with our data. Sensitivity of germinal epithelium to
damages caused by IR, that was described in literature,
reveals that changes to spermatogonia can be detected
following doses as little as 0.1 Gy and irreversible infer-
tility after fractionated doses of 2.0 Gy and above [0].

In present study we have found that after irradiation
with doses 0.6-1.0 Gy at the first 15 days all the investi-
gated indicators were slightly lower from control group.
But from the beginning of 30 day it becomes within nor-
mal limits. Besides, at the 65 day it was shown increas-
ing of all parameters: daily production and total quan-
tity of spermatozoa in testicles, total number a number
of viable spermatozoa in epididymis. These results are
confirmed also by other researches [0] that together
with negative effect of IR on germ cells and reproductive
function of animals, in the range of doses 0.1-0.8 Gy, ap-

Figure 1 — Comparison between total number of spermatozoa and
viable quantity in epididymis on 65 th days of experiment.

Figure 2 — Comparison of sensibility of epididymis and testicles of
total quantity of spermatozoa x106 (cells) on the 65th day after
irradiation.
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pears radio stimulation effect, that intensifies fertilizing
ability of sperm. This effect can be carried out by mo-
bilization of stem spermatogonia and their accelerated
proliferation. But at further observation even after low-
dose irradiation of males at the offspring were detected
decreased ability to fertilizing, congenital anomalies,
induction of cancerogenesis [0].

The impact of ionizing radiation on spermatogenesis
was widely investigated in laboratories and there is cer-
tain evidence concerning studies conducted on people.
In 1970 American scientists carried out the study on
prisoners given their voluntary consent to examine the
effect of roentgen rays on testicles and spermatogenesis
in particular. In this research was shown, that the dose
of 0,11 Gy caused reduction of number of spermatozoa.
At that time, 3.0-5.0 Gy resulted in irreversible sterility
[0]. These results were confirmed in our study on rats
which revealed that after single total irradiation with
dose 2.0-5.0 Gy, impact of IR is damaging during whole
experiment and indicators are significantly decreased.

Abuelhija et al. concluded in their research, that
exist abundant dissimilarities between rat strains in
spermatogenesis recuperation after exposure to 5.0 Gy
radiation at 10 weeks of experiment. Testicular reac-
tion of studied animals varies depending on breeds and
species. Brown-Norway rats are easily harmed to the
gonadotoxic impact of radiation and there was not de-
tected recuperation of spermatogenesis. Advancement

of spermatogenesis recuperation of spontaneously hy-
pertensive rats that is comparable to the prolonged de-
lays in recovery of human spermatogenesis after impact
of cytotoxic factor [0].

Long-term exposure to high levels of IR may produce
testicular atrophy thereby shutting of spermatogenesis
and lower doses can cause just pathology of motility of
spermatozoa [0].

Conclusions

1. Sensitivity of testicles and epididymis to irradia-
tion in rats is dose dependent and manifests equally in
both sperm production organs.

2. After irradiation with doses of 0.6-1.0 Gy on the
30th and 65th day of experiment was observed increas-
ing of studied indicators that can be explained as hor-
mesis effect.

3. Total single irradiation of rats with doses of 2.0-5.0
Gy causes decreasing of studied indicators.

The prospect of further scientific research. Al-
though, carried out studies have disclosed voluminously
abnormalities of sperm production of rats after irra-
diation, further studies and scrupulous investigation of
male population are required in upcoming years with
the aim to prohibit the development of demographic
crisis and risk of fertilization of egg by defective father’s
genetic material.
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BMJIMB rOCTPOIO TOTA/IbHOIO TAMMA-OMPOMIHEHHA HA CMEPMOYTBOPEHHA JIABOPATOPHUX LLIYPIB

Hukonaiuyk P. M., Knenko A. B.

Pe3stome. Yo10Bi4i roHaaM € o4HUMM 3 HabBiNbLL YYTAMBUX OPraHiB A0 BNMBY Pi3HMX KCEHOBIOTUKIB Ha HUX, a
30Kpema, A0 i0Hi3yH4Ooro BUNPOMiHIOBaAHHA. Ha CborogHi MOXK/IMBICTb BN/IMBY OCTAHHBOMO 3HAYHO 3MEHLUM/IACh 3a-
BAAKM po3p0obLi pAaay 3axo4is, CNpAMOBaHMX Ha 3anobiraHHA Ta 3aXMCT Yy NPOMMC/IOBOCTI, @ TAaKOXK HabyTUX HAaBUYOK
poboTu 3 axkepenamu pagiauii. OgHaK, 36inblUeHHA BUPOOHMUTBA CreLia/ibHUX MaTepianis, L0 PO3LLENIHOOTLCS,
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BMNPOBYBaHHA Pi3HUX aTOMHUX NPUCTPOIB, AAEPHUX aBapili NPMU3BOAATL A0 robanbHOro 3abpyaHEHHA JOBKINNA
PaAioaKTUBHMMM PEYOBUHAMM, Aji AKMX NiALa0TbCA BCE HAaceNeHHA cBiTy. Micna ABOX, HANBINbLWINX Y CBITi, AAEPHUX
KatacTpod y YopHobuni (1986) Ta dykycimi (2011) 3a ocTaHHI KinbKa poKiB 6arato AOCAIAHMKIB NOYanM BMBYATU
BM/IMB HU3bKOA030BOro ONPOMIHEHHA HA NapameTpu cnepmorpamu. Ha »anb, A0 UbOro Yacy gaHi cynepeyarts i no-
TpebytoTb MMBOKOro BUBUYEHHA Liei npobaemu.

MeTa Uboro AOCNiAKeHHA — BUBYMTM Ta MpOaHanisyBaTu BMNAMB pagiauil (3a/1eXKHO Big, 403M) Ha napameTpu
cnepmonpoAyKLii Wypis Nicaa ToTasbHOrO 0AHOPA30BOro OMNPOMIHEHHA.

EkcnepumeHTn 6ynn nposegeHi Ha cTaTeBo3pinnx 6inmx nabopaTopHMX Lypax YonoBivoi cTaTi Bikom y 2,5
Mmicsli. BuBYanM BNAMB TOTANbHOIO OAHOPA30BOro0 ONPOMIHEHHA TBapWH, KOTpe Byn0 NpoBeseHO Ha YyCTaHOBL
«POKYC» (pepeno ramma-kBaHTiB — °Co; noTyskHicTb noraunHyToi ao3u 106,6 clp/x8) B mosax 0,6; 1,0; 2,0; 3,0
Ta 5,0 Ip. TeapuH gekanitysanu yepes 5, 15, 30 Ta 65 £i6 nicna npoeegeHOro onpoMiHeHHA. Y KOHTPObHOI rpynu
LypiB i3 imiTalielo ONPOMIHEHHS, ANA YHUKHEHHA ByAb-AKOro nonagaHHs raMmma-npoMeHiB Ha HUX, BUKOPUCTO-
BYBa/IM CMNeLjiasibHUI 3aXMCHUI eKpaH i3 CBMHLO. B neBHi nocTpaiauivHi TepMmiHM Mo 6 TBAapUH 3 KOXKHOI rpynu
pa3om 3 6 KOHTPOJIbHUMMU LLyPaMM, 3BaXKyBaaW, a NOTIM AeKaniTyBaiM 3a AOMNOMOrOHO FiIbMOTUHW Mifg, NEerkUM Hap-
KO30M. 3 BiZnpenapoBaHNX TBAPUH OTPUMYBAAW CIM'AHUKK Ta enignammicu i BUKOPUCTOBYBAAMN B MOAANbLUMX €K-
cnepumeHTax. licna Yoro BMBYanM nmapameTpu CnepmMonpoAayKLii ONPOMIHEHMX TBAPUH HA Pi3HUX TepMiHax nicna
OMNPOMIHEHHSA.

BcTaHOBANEHO, LLO YYTIMBICTb AEHOK Ta enignaMmicy 40 ONPOMIHEHHA € A40303aneXHOot. CnocTepiranu, Wwo nicna
onpomiHeHHA go3amm 0,6-1,0 p y TBapuH, Wwo 6ynu 3abuTi Ha 30-1 AeHb eKCNepuMeHTy, BigbyBanoch MigBULLEHHSA
[OCNiAXKYBaHUX MOKa3HUKIB. [laHe ABULLE MOXKHA NOACHUTU AK edeKT ropmesncy. ToTanbHe pa3oBe ONPOMIHEHHA
BCbOroO Tina wypis gosamum 2,0-5,0 p CAPUUYMHUAO 3HAYHE 3HUMKEHHA AK KiIbKICHUX, TaK i AKICHUX MOKA3HMKIB
cnepmonpoayKLii.

KntouoBi cnoBa: ToTasibHe ONPOMIHEHHS, enigMAnMIc, AEYKA, CNepMaToreHes, CnepmaTo30iau.

BJIMAHUE OCTPOIO TOTA/IbHOIO TAMMA-OB/TYYEHUA HA CNEPMOOBPA30OBAHUE JIABOPATOPHbIX KPbIC

Hukonaiuyk P. M., Knenko A. B.

Pe3tome. My}KCKne roHabl ABAAOTCA O4HUMMU U3 Hanbonee YyBCTBUTENbHbIX OPFraHOB K BO34EMCTBUIO pas3finy-
HbIX KCEHOBMOTMKOB HA HMX, @ B YaCTHOCTM, K MOHM3MPYIOLWEMY M3/yYeHuto. MNocae AByX, CaMbiX KPYMHbIX B MUPE,
anepHbIX KatacTpod B YepHobbise (1986) n dykycume (2011) 3a nocneaHMe HECKONBbKO 1T MHOTUE UCC/iea0BaTeNn
HaYyanu U3y4aTtb BAUAHME HU3KOA030BOro 06/ly4eHMA Ha NapamMeTpbl cnepmorpammel. K coxkaneHuto, Ao cux nop,
OaHHble B IMTepaType NpoTMBopeYaT 1 TpebytoT rMyboKoro nsyyeHums ston npobaemol.

Llenb aToro nccnenoBaHua — U3y4ymTb M NPOAHAIM3MPOBATL BAUAHUE paaMaunm (B 3aBUCMMOCTM OT 403bl) HA
napameTpbl CNEPMONPOAYKLMMN KPbIC NOC/IE TOTa/IbHOFO OAHOKPATHOrO 0b6ayyeHus.

JKcnepumeHTbl 6blIM NPOBeAEeHbl Ha NO0BO3PENbIX 6e/bix 1TaboPaTOPHbIX KPbICaX My¥KCKOro nosa. TotasbHoe
OfHOKpaTHOE 06/1ly4eHMe KMBOTHbIX Bbl10 NpoBeAeHO Ha ycTaHoBKe «POKYC» (MCTOYHMK ramma-kBaHToB — %°Co
MOLLHOCTb MOFoLWEeHHOM Ao3bl 106,6 clp/muH) B gosax 0,6; 1,0; 2,0; 3,0 u 5,0 Mp. MBOTHbIX AEKaNUTUPOBAN
yepes 5, 15, 30 1 65 cyTok nocne nposefeHHOro 06ayyeHuns. MNocne Yyero n3yyanm napameTpbl CNEPMONPOAYKLUN
06/1y4EHHbIX }KUBOTHbIX.

YCTaHOBNEHO, YTO YYBCTBUTENBHOCTb AMYEK U INUAMAMMUCA K 0BAYyYeHUIO ABAAETCA 40303aBUCMMbIM. Habnto-
Aanu, 4yto nocne obayyerHns posamm 0,6-1,0 Ip y *KUBOTHbIX, KOTOPbIE BblIM 3a6UTbI HA 30-1 AEHb SKCNEPUMEHTA,
NPOUCXOAWIO MOBbILEHWE UCCeayeMbIX MOKasaTenel. [laHHOe ABeHME MOXKHO OObACHUTbL, Kak 3ddeKT ropme-
3uca. ToTasibHOe pa3oBoe 06/1ydeHMe Bcero Tena Kpbic gosamum 2,0-5,0 Ip BbI3BaNIO 3HAUUTENBHOE CHUMKEHME KaK
KO/IMYECTBEHHbIX, TaK U Ka4eCTBEHHbIX NMOKa3aTenen CnepmonpoayKLmuun.

KntoueBble cnoBa: ToTasibHoe 06/1y4eHme, SNUAUAMMUC, TECTUKYbI, CNePMATOreHes, CrnepmaTo3onabl.

IMPACT OF ACUTE TOTAL-BODY GAMMA-IRRADIATION ON SPERM PRODUCTION OF LABORATORY RATS

Nykolaichuk R. P., Klepko A. V.

Abstract. Male gonads are among the most sensitive organs to different xenobiotics, especially to ionizing radia-
tion. After two, the biggest in the world, nuclear disasters in Chornobyl (1986) and Fukushima (2011) for the last few
years many researches began to study effect of low-dose IR on sperm parameters. Unfortunately, till this time, data
are controversy and need deep study of this problem.

Aim of this study was to study and to analyse impact of total single exposure to radiation (dose dependent) on
parameters of sperm production of rats.

Studying of total X-irradiation on laboratory rats of male sex has been performed. Rats were X-irradiated by five
doses 0.6; 1.0; 2.0; 3.0 and 5.0 Gy, respectively, with dose rate 106,6 cGy/min. The animals were decapitated 5, 15,
30 and 65 days after total irradiation and sperm production parameters were analyzed.

It has been established that sensitivity of testicles and epididymis to irradiation in rats is dose dependent. After
irradiation with doses of 0.6-1.0 Gy from the 30 days of experiment was observed increasing of studied indicators
that can be explained as hormesis effect. Total single irradiation of rats with doses of 2.0-5.0 Gy caused decreasing
of sperm production and a significant decrease of viable spermatozoa.

Key words: total irradiation, epididymis, testicles, spermatogenesis, spermatozoa.
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